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OS MARPAT 143:159434 

AB Peptides derived from the cyclin dependent kinase inhibitor, p21CIPl, 



including substitution analogs, that can inhibit CDK/cyclin complexes, 
particularly cyclins A or E with cyclin dependent kinase CDK2 are 
described for use in the therapeutic inhibition of the kinases in the 
control of cell proliferation. These peptides are derived from the 
sequence that binds to the cycl in-binding groove of the kinase and may be 
modified by the substitution of naturally-occurring amino acids with amino 
acid analogs. Peptides derived from a C-terminal region of p21 display 
selectivity for cyclin/CDK2 inhibition over cyclin/CDK4 inhibition. A 
variety of analogs with amino acid substitutions at different sites within 
the peptide were tested for their activity and selectivity of inhibition. 
Variants of such peptides particularly involving certain alanine 
replacements are shown to be particularly potent. 
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AB The new rapamycin derivs . I [Y = NH- (A) n-CH20H, NHCH(Rl) (R2) , 

NHCH(Rl) (R2R3) , NHC (CH2R4R7 ) (R5 ) (CH2R6R8 ) ; R10CONHCH (Rl ) (R2 ) , NHR11; A = D 



or L amino acid; n = 1-10; Rl, R2 = H, alkyl , hydroxyalkyl , C02R9; R3 = 
aryl; R4, R5, R6 = alkyl, hydroxyalkyl; R7, R8 = H, cycloalkyl, 
hydroxycycloalkyl ; R9, RIO = alkyl; Rll = cycloalkyl; and Y linked through 
a carbamate ester linkage] were prepared by reacting hitrophenoxycarbonyl 
rapamycin and amino acid, amino ale. or peptide under basic conditions for 
the inhibition of cell proliferation and treating cell proliferation 
disorders. Thus, rapamycin derivative I (Y = 0-4-C6H4-N02) was regioselect 
coupled at 42 position with deprotected dipeptide H-L-Leu-D-Phe-CH20H in 
piperidine to afford the conjugate rapamycin-42-O-ester I (Y = 
L-Leu-D-Phe-CH20H) in 45% yield. All resulting compound were tested for 
cell proliferation and cell viability and showed the same or higher 
efficiency as rapamycin. 
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AB The present invention relates to p21WAFl -derived peptides capable of 
inhibiting CDK/cyclin complexes, particularly cyclin A/CKD2 or cyclin 
E/CDK2, by modifying the interaction with their substrates. The peptides 
are derived from a C- terminal region of p21WAFl and selectivity inhibit 
cyclin/CDK2 over cyclin/CDK4. Variants of such peptides particularly 
involving certain alanine replacements are shown to be particularly 
potent. 
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membrane-permeable version of PAP CRM . 
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AB The present invention relates to p21 derived peptides capable of 

inhibiting CDK/cyclin complexes, particularly cyclins A or E/CDK2, by 
modifying the interaction with their substrates. The peptides are 
derived from a C-terminal region of p21 and display selectivity for 
cyclin/CDK2 inhibition over cyclin/CDK4 inhibition. Variants of such 
peptides particularly involving certain alanine replacements are shown 
to be particularly potent. 
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CS School of Pharmaceutical Sciences, University of Nottingham, Nottingham, 
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SO Bioorganic & Medicinal Chemistry Letters (2002), 12(18), 2501-2505 

CODEN: BMCLE8; ISSN: 0960-894X 
PB Elsevier Science Ltd. 
DT Journal 
LA English 
OS CASREACT 138:106980 

AB A focused series of octapeptides based on the lead compound 

H-His-Ala-Lys-Arg-Arg-Leu-Ile-Phe-NH2 (1) , in which the C-terminal 
phenylalanine residue was replaced by a and/or p-modified 
variants, was synthesized using solid-phase chemical Both the 
L-threo-p -hydroxy-phenylalanine (P-phenyl serine, Pse) and 
(2S) -phenylalaninol derivs . , as competitive binders at the 
cyclin-recruitment site, displayed potent inhibitory activity towards the 
CDK2-cyclin A complex. Unexpectedly, the D-threo-Pse derivs. also showed 
inhibitory activity. 
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AB The tumor suppressor protein p21WAFl plays a central role in regulating 
eukaryotic cell -cycle progression. Through its association with Gl- and 
S-phase CDK complexes it regulates activation of the retinoblastoma 
protein (pRb) and E2F transcription factors. Recognition of CDK/cyclin 
complexes by p21 occurs, at least in part, through a protein-protein 
interaction with a binding groove on the cyclin subunit . The same groove 
has been shown to be involved in the recruitment of macromol . CDK 
substrates, including pRb and E2F. Blocking of this recruitment site 
therefore prevents recognition and subsequent phosphorylation of CDK 
substrates and offers a therapeutic approach towards restoration of 
p21-like tumor suppression. Starting from the C-terminal cycl in-binding 
domain of p21 we have identified the minimal and optimized bioactive 
152HAKRRLIF159 peptide sequence with respect to CDK protein kinase 
inhibition where pRb is the substrate. The phosphorylation of histone HI, 
however, which does not contain a recognizable cycl in-binding motif, was 
unaffected. Detailed structure-activity relationship investigations 
revealed that the determinants within this sequence are residues Argl55, 



Leul57 and Phel59 and more completely define the composition of the 
cyclih-binding motif. A marked increase in potency was obtained upon 
replacement of the native Serl53 with an Ala residue in the context of 
short synthetic peptide inhibitors and significantly, this mutation 
resulted in comparable affinity with CDK2/cyclin A as does the full-length 
recombinant p21 (which has CDK2 and cyclin A binding sites) . Peptides 
derived from various proteins known to interact with cyclins were compared 
for potency and selectivity. A mol . model of the complex between the 
cyclin groove and the HAKRRLIF peptide was constructed. This model 
accounts for the observed peptide structure-activity relationships, including 
the potency enhancement of the LIF sequence occupying the hydrophobic 
pocket. Furthermore, it provides generic insights into mol. interactions 
governing cyclin groove recognition and lays the foundation for the 
development of peptidomimetic inhibitors of CDKs . 
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AB The present invention relates to p21 derived peptides capable of 

inhibiting CDK/ cyclin complexes, particularly cyclins A or E/CDK2, by 
modifying the interaction with their substrates. The peptides are derived 
from a C-terminal region of p21 and display selectivity for cyclin/CDK2 
inhibition over cyclin/CDK4 inhibition. Variants of such peptides 
particularly involving certain alanine replacements are shown to be 
particularly potent. 
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OS . MARPAT 143:159434 

AB Peptides derived from the cyclin dependent kinase inhibitor, p21CIPl, 
including substitution analogs, that can inhibit CDK/cyclin complexes, 
particularly cyclins A or E with cyclin dependent kinase CDK2 are 
described for use in the therapeutic inhibition of the kinases in the 
control of cell proliferation. These peptides are derived from the 
sequence that binds to the cycl in-binding groove of the kinase and may be 
modified by the substitution of naturally-occurring amino acids with amino 
acid analogs. Peptides derived from a C-terminal region of p21 display 
selectivity for cyclin/CDK2 inhibition over cyclin/CDK4 inhibition. A 
variety of analogs with amino acid substitutions at different sites within 
the peptide were tested for their activity and selectivity of inhibition. 
Variants of such peptides particularly involving certain alanine 
replacements are shown to be particularly potent. 
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GI 




AB The new rapamycin derivs . I [Y = NH- (A) n-CH20H, NHCH(Rl) <R2) , 

NHCH(Rl) (R2R3) , NHC(CH2R4R7) (R5) (CH2R6R8 ) / R10CONHCH (Rl) (R2) , NHR11; A = D 
or L amino acid; n = 1-10; Rl, R2 = H, alkyl , hydroxyalkyl , C02R9; R3 = 
aryl; R4, R5, R6 = alkyl, hydroxyalkyl; R7, R8 = H, cycloalkyl, 
hydroxycycloalkyl ; R9, R10 = alkyl; Rll = cycloalkyl; and Y linked through 
a carbamate ester linkage] were prepared by reacting hitrophenoxycarbonyl 
rapamycin and amino acid, amino ale. or peptide under basic conditions for 
the inhibition of cell proliferation and treating cell proliferation 
disorders. Thus, rapamycin derivative I (Y = 0-4-C6H4-N02) was regioselective 
coupled at 42 position with deprotected dipeptide H-L-Leu-D-Phe-CH20H in 
piperidine to afford the conjugate rapamycin-42-O-ester I (Y = 
L-Leu-D-Phe-CH20H) in 45% yield. All resulting compound were tested for 
cell proliferation and cell viability and showed the same or higher 
efficiency as rapamycin. 
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AB The present invention relates to p21WAFl -derived peptides capable of 
inhibiting CDK/ cyclin complexes, particularly cyclins A or E/CDK2 , by 
modifying the interaction with their substrates. The peptides are derived 
from a C- terminal region of p21 and display selectivity for cyclin/CDK2 
inhibition over cyclin/CDK4 inhibition. Variants of such peptides 
particularly involving certain alanine replacements are shown to be 
particularly potent. 
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AB The present invention relates to p21WAFl -derived peptides capable of 
inhibiting CDK/cyclin complexes, particularly cyclin A/CKD2 or cyclin 
E/CDK2, by modifying the interaction with their substrates. The peptides 
are derived from a C- terminal region of p21WAFl and selectivity inhibit 
cyclin/CDK2 over cyclin/CDK4. Variants of such peptides particularly 
involving certain alanine replacements are shown to be particularly 
potent . 
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AB The present invention relates to p21 derived peptides capable of 

inhibiting CDK/cyclin complexes, particularly cyclins A or E/CDK2, by 
modifying the interaction with their substrates.. The peptides are 
derived from a C-terminal region of p21 and display selectivity for 
cyclin/CDK2 inhibition over cyclin/CDK4 inhibition. Variants of such 
peptides particularly involving certain alanine replacements are shown 
to be particularly potent. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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TI Peptide inhibitors of CDK2 -cyclin A that target the cyclin 
recruitment-site: structural variants of the C-Terminal Phe 

AU Atkinson, Gail E.; Cowan, Angela; Mclnnes, Campbell; Zheleva, Daniella I.; 
Fischer, Peter M. ; Chan, Weng C. 

CS School of Pharmaceutical Sciences, University of Nottingham, Nottingham, 
NG7 2RD, UK 

SO Bioorganic & Medicinal Chemistry Letters (2002), 12(18), 2501-2505 

CODEN: BMCLE8; ISSN: 0960-894X 
PB Elsevier Science Ltd. 
DT Journal 
LA English 
OS CASREACT 138:106980 

AB A focused series of octapeptides based on the lead compound 

H-His-Ala-Lys-Arg-Arg-Leu-Ile-Phe-NH2 (1) , in which the C-terminal 
phenylalanine residue was replaced by a and/or p-modified 
variants, was synthesized using solid-phase chemical Both the 
L - 1 hr eo - p - hydroxy -phenyl a 1 an ine ( p -phenyl serine, Pse) and 
(2S) -phenylalaninol derivs., as competitive binders at the 
cyclin-recruitment site, displayed potent inhibitory activity towards the 
CDK2-cyclin A complex. Unexpectedly, the D-threo-Pse derivs. also showed 
inhibitory activity. 
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phosphorylation: delineation and structural insight into their 
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SO Journal of Peptide Research (2002), 60(5), 257-270 
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AB The tumor suppressor protein p21WAFl plays a central role in regulating 
eukaryotic cell-cycle progression. Through its association with Gl- and 
S-phase CDK complexes it regulates activation of the retinoblastoma 
protein (pRb) and E2F transcription factors. Recognition of CDK/ cyclin 
complexes by p21 occurs, at least in part, through a protein-protein 
interaction with a binding groove on the cyclin subunit. The same groove 
has been shown to be involved in the recruitment of macromol . CDK 
substrates, including pRb and E2F. Blocking of this recruitment site 
therefore prevents recognition and subsequent phosphorylation of CDK 
substrates and offers a therapeutic approach towards restoration of 
p21-like tumor suppression. Starting from the C-terminal cycl in-binding 
domain of p21 we have identified the minimal and optimized bioactive 
152HAKRRLIF159 peptide sequence with respect to CDK protein kinase 
inhibition where pRb is the substrate. The phosphorylation of histone HI, . 
however, which does not contain a recognizable cycl in-binding motif, was 
unaffected. Detailed structure-activity relationship investigations 
revealed that the determinants within this sequence are residues Argl55, 
Leul57 and Phel59 and more completely define the composition of the 
cycl in-binding motif. A marked increase in potency was obtained upon 
replacement of the native Serl53 with an Ala residue in the context of 
short synthetic peptide inhibitors and significantly, this mutation 
resulted in comparable affinity with CDK2/cyclin A as does the full-length 
recombinant p21 (which has CDK2 and cyclin A binding sites) . Peptides 
derived from various proteins known to interact with cycl ins were compared 
for potency and selectivity. A mol . model of the complex between the 
cyclin groove and the HAKRRLIF peptide was constructed. This model 
accounts for the observed peptide structure-activity relationships, including 
the potency enhancement of the LIF sequence occupying the hydrophobic 
pocket. Furthermore, it provides generic insights into mol. interactions 
governing cyclin groove recognition and lays the foundation for the 
development of peptidomimetic inhibitors of CDKs . 
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AB The present invention relates to p21 derived peptides capable of 

inhibiting CDK/cyclin complexes, particularly cyclins A or E/CDK2, by 
modifying the interaction with their substrates. The peptides are derived 
from a C-terminal region of p21 and display selectivity for cyclin/CDK2 
inhibition over cyclin/CDK4 inhibition. Variants of such peptides 
particularly involving certain alanine replacements are shown to be 
particularly potent. 



